Introduction
============

Many individuals take a keen interest in their sleep and want to know what constitutes good sleep, and whether they sleep well enough. Usually, the interest is focused on relatively "objective" sleep variables, or at least variables that may be quantified and used for the rule-of-thumb self-determination of sleep sufficiency. The key variables tend to be sleep duration, sleep latency, and number of awakenings. Here, we will refer to these variables as "quantitative" in contrast to variables reporting sleeping difficulties, which will be referred to as "qualitative" (even if they may be quantitative in their frequency across a week). At present, we know very little about the critical levels of these variables and no such information is found among the clinical criteria for insomnia.[@b1-nss-10-295] Moreover, there seems to be very few relevant studies that have been conducted on this topic. However, in one such study of university students, it was found that quantitative indicators like sleep duration, sleep latency, and the number of awakenings predicted global sleep quality.[@b2-nss-10-295] In another small study of insomniacs, sleep duration and the number of awakenings predicted global sleep quality in women, and sleep efficiency did so in males.[@b3-nss-10-295]

None of the 2 studies aforementioned tried to establish the criteria for good sleep, but rather tried to identify important predictors using multivariate approaches. They also targeted specific subgroups rather than the general population. Therefore, there seems to be a need for a study of a sample more representative of the general population. A sharper criterion against which predictors could be evaluated could be whether or not an individual has sought medical help for sleeping difficulties. Seeking such help suggests a high level of dissatisfaction with sleep, and a behavioral effort to mitigate it. Seeking medical help also has implications for health economics. In one such recent study, the criterion used was whether the respondent thought that they needed treatment for sleep difficulties.[@b4-nss-10-295] The results showed that difficulties initiating sleep was a strong predictor, difficulties maintaining sleep was a moderate predictor, but early morning awakenings was not a significant predictor. Sleep duration, sleep latency, or the number of awakenings was not studied.

Some indication of the criteria could be gained from consensus statements like the one on sleep latency, which suggested that self-reported sleep latency \>30 minutes may be clinically relevant.[@b5-nss-10-295],[@b6-nss-10-295] For sleep duration, the Pittsburgh Sleep Quality Scale used \<7 hour of self-reported sleep as a criterion of modestly reduced sleep quality, while durations \<5 hour represent more severe reduction.[@b7-nss-10-295] For number of awakenings, there seems to be no suggested criteria. It is also likely that criteria may vary depending on age and gender.[@b8-nss-10-295]

The purpose of the present study was to investigate, in a representative sample, at what levels of the subjective quantitative sleep indicators medical help for disturbed sleep had been sought. In particular, the focus was on sleep duration (weekday and weekend), the number of awakenings per night, and sleep latency, as well as on their relative contribution toward having sought medical help. We also investigated whether qualitative ratings of sleep (frequency of difficulties initiating sleep or of early awakening) would be more closely associated with having sought medical help, and if the perceived daytime consequences of sleep problems, or the global rating of sleep as a problem in life, would be associated with seeking medical help for sleep difficulties. The study was part of a larger study of insomnia organized by the Swedish Council on Health Technology Assessment (SBU) and carried out by Statistics Sweden. Other publications from this database have focused on the prevalence of insomnia in Sweden.[@b9-nss-10-295]

Methods
=======

Design and participants
-----------------------

The survey was carried out by Statistics Sweden. A representative sample of 1,556 individuals in an age range of 18--84 years was contacted. It was proportionally stratified for age and sex. The procedure involved a computer-assisted phone survey. Each interview started with information about the purpose of the study, followed by verbal consent to the interview. Thereafter, the interview proceeded with the main questions. A total of 1,128 individuals completed the survey (72.8%).

The group having sought help was more frequently: women, not working, retired, having part-time work ([Table 1](#t1-nss-10-295){ref-type="table"}). They were also older, had shorter sleep duration during workdays and days off as well as longer sleep latency, and more awakenings per night. See Mallon et al for more details.[@b9-nss-10-295] The study was approved by The Regional Ethical committee of Stockholm, Sweden (\#2014/256-31/5).

Measures
--------

The interview contained 39 questions that included demographics, work conditions, sleep complaints, daytime impairment due to sleep, sleep duration, diseases, and visits to a physician for sleep problems. The main outcome variable "sought help" (SH) was formulated as: "Have you seen an MD for sleep problems"?

Sleep duration was obtained via the question "how many hours do you normally sleep?", separately for weeknights and days off/weekends. The answer was expressed as a continuous variable. In addition, the participants were asked about the number of awakenings per night (1= never, 2= once, 3= twice, 4=3--4 times, 5= at least 5 times), and the time it usually takes to fall asleep (h:min). All of the sleep questions referred to what occurred over the last month.

The subjective sleep quality ratings were the following: "How often do you experience": "difficulties falling asleep" (1= never, 2= \<once a week, 3=1--2 times per week, 4=3--5 times per week, 5= daily or almost daily), "...early morning awakenings" (same response alternatives). Daytime consequences were assessed by the question: "Have your sleep complaints interfered with your daily life during the last month?" (1= no interference; 2= minor interference; 3= moderate interference; 4= severe interference; and 5= very severe interference). One question on the severity of sleep problems was phrased: "To what extent do sleep difficulties constitute a problem in life (scale 1--5; not at all, to very much). Most variables were used in a paper on the prevalence of insomnia in Sweden.[@b9-nss-10-295]

Use of prescription sleep medication was ascertained by the question "How often during the last month have you used prescription sleep medication?" (1= never or l\< once per month, 2= \<once per week, 3=1--2 times per week, 4=3--5 times per week, and 5= daily or almost daily).

Statistics
----------

Logistic regression was used to relate categories of sleep duration, awakenings, and sleep latency to "sought help" (coded 0/1 for no/yes), separate for each predictor, and with an adjustment for age and gender. The results are shown in [Figure 1](#f1-nss-10-295){ref-type="fig"}. In addition, 5 multiple logistic models were evaluated. Model 1: (one variable at a time \[unadjusted\]): Sleep duration weekend and weekday, sleep latency, and the number of awakenings, age, sleep quality, early morning awakening, and negative effects on daytime functioning. Model 2: background and quantitative ratings (mutually adjusted). Model 3: all predictors except "negative effects on daytime functioning" and "sleep is a big problem" (mutually adjusted). Model 4: all predictors except "sleep is a big problem" (mutually adjusted). Model 5: all predictors (mutually adjusted). Reference = not sought help (0).

The categories for total sleep time (TST) during days off was \<6 hour (N=161), 6--6.9 hour (N=233), 7--7.9 hour (355), 8--8.9 hour (N=240), and ≥9 hour (N=125). For TST during the working week, the categories were \<5 hour (N=110), 5--5.9 hour (189), 6--6.9 hour (417), 7--7.9 hour (N=304), and ≥8 hour (N=95). The categories for sleep latency were 0--5 minutes (N=364), 5--10 minutes (N=210), 10--29 minutes (N=212), 30--45 minutes (N=188), and ≥46 minutes (N=141). For the number of awakenings, the categories were ≥5 times per night (N=40), 3--4 times per night (N=134), 2 times per night (N=391), 1 time per night (N=371), and 0 times (N=335). Age and gender were entered as covariates.

The number of participants was not sufficient for stratifying for age and gender in the logistic regression analyses. Instead, we computed an ANOVA with help-seeking behavior, age, and gender as factors as well as sleep duration, sleep latency, and the number of awakenings as dependent variables.

Results
=======

The mean ± SD for the key variables were as follows: sleep duration weekday =414±21.1 minutes, sleep duration days off =466±91 minutes, sleep latency =23.0±31.8, number of awakenings =2.28±1.14. The correlation between the 2 sleep duration variables was *r*=0.55 (*P*\<.001). The number of individuals in total and of those who had sought help in the different categories of sleep duration on weekdays was as follows:\<5 hour =110/47, 5--5.9 hour =189/36, 6--6.9 hour =417/46, 7--7.9 hour =303/29, and ≥8 hour =95/11. For weekends/days off, the corresponding values were: 5--5.9 hour =161/63, 6--6.9 hour =233/30, 7--7.9 hour =355/38, 8--8.9 hour =240/24, and ≥9 hour =125/14.

The logistic regression of sleep duration, sleep latency, and number of awakenings vs having sought medical help showed significant ORs for sleep duration ≤6 hour and particularly for \<5 hour for workdays, and for ≤6 hour for days off (see [Figure 1](#f1-nss-10-295){ref-type="fig"} and [Table 2](#t2-nss-10-295){ref-type="table"} -- model 1). For awakenings, the OR was significantly increased for ≥2 awakenings, with a peak at ≥5 awakenings. For sleep latency, ≥30 minutes was significant. In addition, age and gender had significant ORs. Older age and being female were associated with having sought help for poor sleep. The qualitative variables were all significant in this model.

In model 2, sleep duration, sleep latency, and the number of awakenings, age, and gender were entered together and all showed significant ORs. In Model 3, the qualitative variables "difficulties falling asleep" (1-5) and "premature awakening" were entered and they showed significant ORs, but only the number of awakenings remained significant among the quantitative sleep variables. In Model 4, the negative effects on daytime functioning was added and showed a significant OR, while only age remained significant among the other variables. Older individuals more frequently sought medical help for sleeping difficulties. In Model 5, the global estimate of sleep ("is sleep a problem in life") was entered and showed a significant OR, resulting in a reduction of the OR for negative daytime effects and a remaining effect of age.

To analyze the contribution of age and gender, an ANOVA was applied with "sought help" (yes/no), age (\<47 vs ≥47 years) and gender as factors, and with the quantitative variables as dependent variables. The only significant interaction was that for sleep latency, such that women showed longer sleep latency for the group seeking medical help (see [Table 3](#t3-nss-10-295){ref-type="table"}). No other interactions became significant. Seeking medical help for sleep problems was highly significant for all variables. Gender was significant for sleep latency (longer for women), and age was significant for TST on days off (lower for older participants) and for the number of awakenings (higher for older participants).

In considering the possibility that not all individuals with short sleep perceived this as a problem, we computed the per centage of individuals in that group that had no complaints. This showed that 23 individuals (20.9%) reported never getting too little sleep, and 19 (17.3%) saw no problems at all with their sleep. The corresponding figures for those who reported a sleep latency of \>30 minutes was 80 (49.1%), and it was 63/38.7% for their sleep not being a problem at all. For \>2 awakenings per night, the corresponding values were 84/62.7% for never too little sleep, and 42/43.6% for their sleep not being a problem at all.

Discussion
==========

The results show that the OR for seeking medical help for sleeping difficulties became significant at 6 hours of sleep during days of work. For days off \<6 hour was significant. Sleep latency ≥30 minutes, and \>2 awakenings were significantly associated with seeking medical help for sleeping difficulties. The quantitative measures lost their significant prediction when qualitative sleep measures were entered, and the single item "sleep as a big problem in life" became the only significant predictor when entered, except for negative effects on daytime functioning and age.

The \>6-fold increase in risk at 5--6 hour of sleep during weekdays, and particularly at \<5 hour, suggests the importance of sleep duration for having made the decision to seek medical help. No similar results (predicting seeking medical help for poor sleep) seem to be available in the literature, but sleep duration has been a predictor of reported sleep quality, even if no criteria were identified.[@b2-nss-10-295],[@b3-nss-10-295] The findings are also in line with the \<5 hour criterion of too short sleep duration in the Pittsburgh sleep quality index.[@b7-nss-10-295] One may also compare the present findings with those of studies of sleep duration and mortality, in which ≤6 hour are related to increased mortality.[@b10-nss-10-295] Weekend sleep showed similar but weaker associations with seeking medical help, which seems logical since it only constitutes 2/7 of the days of the week. Interestingly, in insomniacs, short (objective) sleep of ≤5 hour has been linked to more autonomic arousal and severe health problems than in insomniacs with normal sleep duration.[@b11-nss-10-295]

Even if ≤5 hour of sleep should be taken as an indication of sleep problems, it is also obvious that a majority of this group had not sought medical help, and that \~20% saw their sleep duration as sufficient, and did not see any problem at all with their sleep. Presumably, this group is made up of "efficient" sleepers. This should be an interesting question for a polysomnographic approach. Sleep duration during days off did not reach significance in the adjusted models, in contrast to weekday sleep duration. This suggests that the latter is more important for seeking medical attention, probably because it represents 5/7 of the days of the week, and because work is likely to curtail sleep for most individuals.

A sleep latency exceeding 30 minutes as a characteristic of those seeking medical attention seems to be well in line with the research criteria for insomnia.[@b12-nss-10-295] A criterion for the number of awakenings and seeking medical attention does not seem to exist, but the number of awakenings has been related to self-reported sleep quality.[@b2-nss-10-295],[@b3-nss-10-295] In the present case, seeking medical attention was increased already at 2 awakenings per night, and at ≥5 awakenings per night, there was a 9-fold increase in the OR for seeking medical help for sleep difficulties.

When the quantitative variables were adjusted for (together with age and gender) in model 2 in the regression analysis, all of them remained significant, except for weekend sleep duration. The latter suggests a lower importance for this variable with respect to seeking help, but it appears that weekday sleep duration, the number of awakenings, and sleep latency contributed independently to explaining help-seeking behavior.

Sleep duration and sleep latency were no longer significant predictors in model 3 when the qualitative variables "difficulties falling asleep" and "early morning awakening" were entered. This suggests that variables explicitly involving sleep difficulties are stronger predictors of seeking help than the quantitative variables, except for the number of awakenings. This became even more evident when problems with daytime functioning was entered, and particularly when the global evaluation of sleep as a big problem was entered.

The importance of the qualitative variables does not necessarily mean that quantitative sleep is unimportant. Rather, the qualitative variables probably constitute an integration of all the aspects of sleep, and may be the decisive component for seeking medical attention. This is also reflected in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) criteria for insomnia,[@b1-nss-10-295] which do not include the quantities of sleep duration, sleep latency, or number of awakenings. It is also reflected in popular clinical self-rating scales for sleep, eg, the widely used Insomnia Severity Index.[@b13-nss-10-295] Furthermore, the study focusing on the need for treatment for disturbed sleep showed essentially the same sleep quality variables as predictors.[@b4-nss-10-295] Quantitative sleep variables were not included in that study. Still, quantitative variables remain of great interest for the public when searching for easily understood rule-of-thumb advice.

The more frequent help seeking among women and older individuals agrees with previous research,[@b8-nss-10-295] but it is noteworthy that gender became excluded as a predictor in the present study when all of the quantitative variables were added in model 2. Age retained its predicted value throughout the analysis and constitutes a stable predictor of having sought medical help. The quantitative criteria may need to be modified for age.

It should be emphasized that one limitation of the present study is that the results concern individuals who have sought medical attention, regardless of when. The results do not predict who will seek medical attention. Another limitation is that the quantitative sleep variables were confined to experiences within the last month, whereas the question of seeking medical attention for sleep problems concerned any point in one's life.

Conclusion
==========

The present study has shown that having sought help for poor sleep is associated with ≤6 hour of sleep (during weekdays), longer sleep latency than 30 minutes, and at least 2 awakenings per night. We believe these findings may be useful when communicating with the public about what may be deemed adequate sleep. However, the results also indicate that more qualitative perceptions of one's sleep are important for seeking help. Therefore, quantitative measures should be used with caution and the public should be advised to be more observant on more qualitative perceptions of sleep, in particular on the negative daytime consequences of poor sleep. Such criteria are included among the diagnostic criteria of insomnia as described in DSM-5.[@b1-nss-10-295]
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![ORs and 95% CIs for quantitative sleep variables predicting seeking medical help for disturbed sleep. **Notes:** Adjusted for gender and age. The Y-axis is truncated at a value = 10.\
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###### 

Background characteristics of the group that had sought medical help (SH) for disturbed sleep and those who had not (Not)

                                 SH N/%          Not %           *P*-value \<
  ------------------------------ --------------- --------------- --------------
  **Male gender**                61/36.4         472/49.9        0.01
  **Married/cohabiting**         101/59.7        652/69.0        \>0.05
  **Working**                    65/38.6         595/62.9        0.001
  **Retired**                    74/43.8         208/22.0        0.001
  **Full-time work**             114/67.6        774/81.6        0.05
  **Shift work**                 42/24.9         207/21.9        \>0.05
  **Hypnotics** ≥1**/week**      53/31.3         14/1.5          0.001
                                                                 
                                 **Mean ± SD**   **Mean ± SD**   
                                                                 
  **Age**                        54.2±17.1       46.6±18.0       0.001
  **Sleep Dur work (min)**       375±94          420±116         0.001
  **Sleep Dur days off (min)**   419±116         474±83          0.001
  **Sleep latency (min)**        44.7±54.1       19.1±23.7       0.001
  **Number of awakenings**       2.86±1.22       2.17±1.09       0.001

**Note:** Chi-squared tests for percentages and Student's *t*-tests for mean ± SD. N=1,115.

**Abbreviations:** N, number of participants; Not, did not seek medical help for sleep difficulties; SH, sought medical help for sleep difficulties; Sleep Dur, sleep duration; %, percent of SH and not SH, respectively.

###### 

Logistic regression for different combinations of predictors vs sought medical help (0/1)

  Predictor degrees of freedom        Model 1 OR, 95% CI 1/1,114   Model 2 OR, 95% CI 4/1,093   Model 3 OR, 95% CI 7/1,088   Model 4 OR, 95% CI 8/1,025   Model 5 OR, 95% CI 9/1,012
  ----------------------------------- ---------------------------- ---------------------------- ---------------------------- ---------------------------- ----------------------------
  **Sleep duration workdays**         **0.58**                     **0.79**                     0.93                         1.01                         1.14
  0.49--0.67                          0.65--0.96                   0.75--1.15                   0.81--1.25                   0.87--1.37                   
  **Sleep duration days off**         **0.62**                     **0.87**                     0.87                         1.01                         0.81
  0.53--0.72                          0.73--1.05                   0.72--1.06                   0.99--1.02                   0.66--1.00                   
  **Awakenings (1--5)**               **1.64**                     **1.39**                     **1.26**                     1.15                         1.02
  1.43--1.84                          1.18--1.64                   1.07--1.50                   0.96--1.37                   0.46--1.23                   
  **Sleep latency**                   **1.38**                     **1.25**                     1.10                         1.06                         1.00
  1.29--1.47                          1.15--1.35                   0.99--1.22                   0.99--1.18                   0.99--1.15                   
  **Gender (0/1 female)**             **1.75**                     1.43                         1.35                         1.25                         1.14
  1.23--2.44                          0.98--2.14                   0.93--1.96                   0.85--1.83                   0.78--1.60                   
  **Age (0/1)**                       **1.24**                     1.45                         1.34                         **1.60**                     **1.62**
  1.15--1.34                          0.98--2.14                   0.90--2.0                    1.05--2.42                   1.05--2.50                   
  **Difficulty fall asleep (1--5)**   **1.84**                                                  **1.43**                     1.30                         1.05
  1.64--2.05                                                       1.21--1.68                   1.09--1.54                   0.90--1.22                   
  **Early awakening (1--5)**          **1.53**                                                  **1.16**                     1.12                         1.05
  1.37--1.70                                                       1.01--1.34                   0.97--1.29                   0.90--1.22                   
  **Negative effects on day**         **2.38**                                                                               1.78                         **1.32**
  2.05--2.76                                                                                    1.49--2.31                   1.08--1.62                   
  **Sleep a big problem**             **3.09**                                                                                                            **2.17**
  2.61--3.67                                                                                                                 1.69--2.78                   

**Notes:** Model 1: Unadjusted; Model 2: background and quantitative ratings; Model 3: all predictors except "negative effects on daytime functioning" and "sleep is a big problem"; Model 4: all predictors except "sleep is a big problem"; Model 5: all predictors. Reference = not sought help (=0). Bold font = significant at *P*\<.05. For age 0 years = age ≤47.1 years, 1= age \>47.1 years.

###### 

Results from ANOVA with SH (or not), G and A as factors

                   F-ratios and *P*-values                          Mean ± SE                                                                                                                                                                                
  ---------------- ------------------------------------------------ ------------------------------------------------ ------------------------------------------------ ----- ----------------------------------------------- ---------- ---------- ---------- ----------
  **TST work**     54.0[c](#tfn6-nss-10-295){ref-type="table-fn"}   0.8                                              0.1                                              0.1   0.7                                                                              
  Men                                                                                                                                                                                                                       409±4      426±5      370±14     378±10
  Women                                                                                                                                                                                                                     432±5      416±5      386±11     370±8
  **TST off**      39.1[c](#tfn6-nss-10-295){ref-type="table-fn"}   0.6                                              45.3[c](#tfn6-nss-10-295){ref-type="table-fn"}   0.3   3.0                                                                              
  Men                                                                                                                                                                                                                       496±5      458±6      433±18     399±14
  Women                                                                                                                                                                                                                     498±6      442±6      474±14     396±10
  **Awakenin**gs   45.5[c](#tfn6-nss-10-295){ref-type="table-fn"}   2.9                                              5.2[a](#tfn4-nss-10-295){ref-type="table-fn"}    1.2   1.2                                                                              
  Men                                                                                                                                                                                                                       1.88±.07   2.63±.02   2.63±.22   3.00±.17
  Women                                                                                                                                                                                                                     2.33±.07   2.49±.07   2.93±.17   2.82±.13
  **Sleep lat**    78.0[c](#tfn6-nss-10-295){ref-type="table-fn"}   17.4[c](#tfn6-nss-10-295){ref-type="table-fn"}   0.0                                              1.0   8.2[b](#tfn5-nss-10-295){ref-type="table-fn"}                                    
  Men                                                                                                                                                                                                                       18.5±1.9   16.1±2.1   32.2±6.3   34.4±4.8
  Women                                                                                                                                                                                                                     17.2±2.0   24.3±2.0   56.2±4.8   47.9±3.6

**Notes:**

*P*\<.05,

*P*\<.01,

*P*\<.001.

**Abbreviation:** A, age; G, gender; SH, sought help, TST, total sleep time.
